The object of this paper is to demonstrate the possible risks of quantitative easing in the long run. The analysis is conducted in the conventional framework of IS-LM curves in a sequential model, which assumes that the independence of supply and demand curves does not necessarily hold. It is established that this lack of independence coupled with a very flat (or kinked) IS curve may lead to falls in income in second period as a consequence of quantitative easing. Such easing may alter the behavior of investors who get encouraged to undertake very risky and leveraged investments. Thus, short term gains may be outweighed by long term losses from quantitative easing. In some cases such easing may create bubbles in the economy, for example, in the housing and stock markets which collapse at some point in time.
I Introduction
In an important lecture entitled "Phising for Phools" in 2013, Akerlof made the important remark that "many economists believed that derivatives led to the current (2008) crisis". He further observed that economists could not express this idea in a form which could be published. This paper attempts to capture the derivatives (or speculative investments) market by using the conventional IS-LM framework. The paper is not in the tradition of modern macroeconomics which is very much based on growth theory. In the traditional framework we attempt to show that quantitative easing (henceforth called QE) encourages the growth of the high risk derivatives market which may result in a financial crisis (Thornton, 2010; Mendoza and Vincenzo, 2010; Casteknuovo, 2012; Coibion, 2012; Li, 2014) . This paper follows the non-neoclassical tradition of Sraffa (1926 Sraffa ( , 1960 who did not believe in the independence of the supply and demand curves. Similarly Fuchs (1978) questioned the assumption of the independence between supply and demand curves in the case of surgeons.
He argued that surgeons have the ability to push both the demand and supply curves -hence an increase in the supply of surgeons may lead to an increase in the demand for surgeries. More recently, Soros (1995) has also questioned the independence of these curves. We will also use this lack of independence to argue that QE may result in possible economic disaster in the long run.
Given these observations, this paper analyses the implications of the non-independence of demand and supply curves in macroeconomics. The model is based on behavioral responses to QE which affects the IS curve. The IS curve may become kinked with a very flat section representing very speculative behavior or a continuous curve which becomes very flat at low interest rates. A kinked IS curve is generated by extremely low interest rates which come into play with QE. Alternatively, the IS curve becomes perfectly elastic at very low interest rates. In this case the IS curve will have a "speculative trap" from the demand side. There would then be two traps in the macro model: one in the IS curve and the other in the LM curve. QE allows the interest rates to remain very low and also encourages leveraging and speculative investments.
We proceed to analyze the above situation in a two-period model. The lengths of these periods are arbitrary. It is shown that in the first period QE may lower interest rates and produce higher income. However, if the economy is in both the speculative trap IS curve and the liquidity trap in the LM curve, the economy may not respond at all to QE. In period 2 the IS curve shifts.
We assume that there is a one period lag in the response of the IS curve. It is as if Arrowian learning by doing is taking place which causes people to switch from less speculative to more speculative behavior thereby taking increasing risk in the hope of earning a higher return. This may give rise to the possibility of lowering income in period 2 which represents a crash or the bursting of the bubble. In some cases the bubble may be pricked by tightening the monetary policy itself.
II
A Kinked or Flat IS Curve
The market interest rate and the official interest rate are different entities. However, they are related to each other -the market rate being some multiple of the official rate. A low official rate implies that the market rate would also be low. Long periods of low interest rates may result in a behavioral shift in the psychology of borrowers and investors. It may lead to heavy leveraging, speculation and risky investments. This shift in psychology is reflected in our model in either in a kinked or very flat IS curve. QE is being used by many countries to keep the interest rate low and also to stimulate the economy from the monetary side rather than the fiscal side.
The IS curve shows the relation between the rate of interest and income. It represents the demand side of a macro model. The demand side relationship is modified in the following way.
At low interest rates there is a behavioral shift in the psychology of the investors, and it represents itself in investment behavior characterized by highly speculative trading and investments. Also in some cases a high degree of leveraging.
Figure 1(a) shows the traditional downward sloping IS curve. In Figure 1 (b) we add a speculative IS curve which comes into play at low interest rates. It starts at point "A" which is the choking point for this speculative type of investment. An aggregate kinked IS curve is drawn in Figure 1 (c). It should be noted that the IS curve does not necessarily have to be kinked.
Alternatively, it could just become very flat at low interest rate as shown in Figure 1 (d) . This flattening out could be dubbed as the "speculative trap". Either one of these two IS curves can be used for our purposes. In period 1, the IS curve remains unchanged, while the QE led to the shift of the LM to L'M'. The QE has two possible scenarios: S1: The LM curve shifts to the right and with it the speculative market takes a life of its own.
Income rises and interest rate falls. This can be seen both in the case of a kinked IS curve or a flat IS curve, as shown in Figure 2. S2: There is a liquidity trap in both the IS and LM curves and the economy is trapped. QE fails to move the economy out of this equilibrium position. QE leaves both r and y unchanged, as shown in Figure 3 .
In period 2, the IS curve shifts as a result of QE in period 1. There is interesting symmetry in the two periods in terms of the shifts of the curves: in period 1 only the LM shifts and IS remains the same while in period 2 the LM curve remains the same but the IS curve shifts.
The Sraffa lack of independence between the supply and demand curves is at work here. We The way out of the trap is to think in terms of raising interest rates to a natural level (the term natural is difficult to define but may be defined in the same way as natural rate of unemployment).This could be accomplished in many ways including government interventions in the speculative markets, not undertaking QE and not following the policy of very low interest rates.
In the wake of the 2008 financial crisis, the monetarists warned that prolonged low interest rate may result in serious and undesirable economic consequences, for example, eroding the function of money as a store of value, and more importantly is the inability of the interest rate in promoting output-oriented investment (Schwartz, 2009; Gomis-Porqueras and Sanches, 2011; Wright, 2011; Schmidt, 2012; Mumtaz and Zanetti, 2012) . However, empirical studies have failed to resolve these issues as they have been inconclusive (Thornton, 2010; Hamilton and Wu, 2012; Gambacortia et al., 2014) .
Low interest rates and QE encourage asset substitution away from money as its value falls. The assumption of a segmented investment sector is important as the prolonged low interest rate encourages speculators to undertake highly leveraged investments in high risk assets.
Eventually, out-put-oriented investment will fall.
Several countries have adopted the low interest rate policies to stimulate their economies.
Statistics show that there are co-movements in interest rates among OECD countries. For example, empirical studies on both US and Japanese economies have confirmed that the prolong use of ultra-low interest rate regime and the QE policy provide evidence to the possibility of a segmented investment sector (Fujiki et al., 2001; Shirakawa, 2002; Kimura and Small, 2004; Li, 2013; 2014) . A low interest rate regime creates a substitution effect between less risk and high risk activities in, for example, leveraging and growth of derivatives market. Similar to Friedman's (1968) steady money supply argument, there should be a steady and positive interest rate across countries. There is a distinction in policy terms as to whether the interest rate should be used as a short term instrument to combat inflation or as a vehicle in smoothing the business cycle (Judd and Rudebusch, 1998; Mehra and Minton, 2007; Taylor, 2012) . Inflation is more of a short term phenomenon and the conventional instrument is demand management through fiscal policy. Because of its indirect nature in influencing output, the interest rate is more of a long term instrument in affecting output and growth. Hence using interest rate to control inflation would mean the use of a long term instrument for a short term goal. The unintended consequence will result in a number of economic phenomena. One is that the business cycles may become a function of the interest rate policy. One the contrary, one would have thought that the business cycle should reflect the investment activities in the private sector, and the steady and real interest rate policy is used as an instrument that promotes growth and business cycle stability.
V Conclusion
This paper makes various theoretical improvements in the IS-LM framework by introducing a kinky IS (or flat IS curve), sequential analysis and the lack of independence between IS and LM curves. The main argument of this paper is that a policy of a prolonged low interest rate regime, coupled with the QE policy, may eventually result in fall in income (bursting of a bubble created by such policies). In the long run such policies may not promote growth. The economy may be "trapped" in a "low interest rate -low growth" vicious economic cycle.
